The purpose of this study was to investigate the discriminant and convergent validity of the Personality Inventory for Children revised version (PIC-R) with respect to DSM-IV Oppositional Defiant Disorder (ODD; n = 21), Generalized Anxiety Disorder (GAD; n = 22) and non-patient controls (NC; n = 42).
Background
In paediatric care, use of mental health screening is scarce 1 . This is in contrast to the fact that (1) somatic disease significantly increases the risk of psychiatric disorders in children and adolescents 2 , and (2) that only one third (36.2%) of children and adolescents are identified and in treatment for their mental health problem 3 , thus tools that are useful to screen the most common internalizing and externalizing disorders are needed. Children who have been classified into traditional psychiatric categories often display great heterogeneity in their presentation, and comorbidity is very common 4 . Egger, Costello, Erkanli & Angold 5 found that somatic complaints are strongly associated with emotional problems in girls and disruptive behaviour problems in boys; they recommend screening of all children and adolescents with persistent complaints of headaches, stomach aches, or musculoskeletal pains for psychiatric disorders. This calls for a careful and thorough assessment of children in paediatric and primary care, including a psychiatric evaluation. The use of mental health screening tools could substantially increase the number of children and adolescents identified as having a possible mental health problem 1 , and hence aid the clinician in planning and implementing individually tailored treatment. To do this, measures that provide information on the psychopathological and psychosocial characteristics of children and their families are needed.
This requires that the screening tools or rating scales give reliable and valid information about the constructs they are meant to measure. Given that validity and reliability is established rating scales provide important information, including identification of problems along different behavioural dimensions and comparisons across applications, time and people 6 . Since most children in paediatric settings have different symptoms and degrees of symptoms, scales measuring several psychosocial domains and levels of symptomatology are recommended 7 .
The Personality Inventory for Children revised version (PIC-R) is a recognised and psychometrically validated dimensional assessment of a broad range of child psychopathology [8] [9] [10] . The PIC-R provides a multidimensional measure of childhood cognitive ability, family relations, social skills and the child's behaviours and emotions 9, 10 . The PIC-R has been used in a variety of settings to identify subtypes of psychopathology in children referred for neuropsychological assessment 8 , develop psychosocial profiles of alcohol-exposed children 11 , and to distinguish between conduct problems and emotionally disturbed students 12, 13 . As this tool has proven useful in many settings, its diagnostic specificity might be of importance in non specialised psychiatric settings. To date, there have been no studies investigating the ability of the PIC-R to differentiate between internalising and externalising behaviours related to DSM-IV diagnosis; yet to do so would enhance our understanding of
Conclusions:
The results indicate that specific PIC-R profiles have high discriminant and convergent validity for distinguishing GAD, ODD and NC groups. The PIC-R seems to be a useful screening tool in paediatric and neuropsychological settings.
these commonly used and influential descriptors of child behaviour.
The purpose of this study was to examine the discriminant and convergent validity of the Personality Inventory for Children revised version (PIC-R) with respect to DSM-IV Oppositional Defiant Disorder (ODD; n = 21), Generalized Anxiety Disorder (GAD; n = 22) and non-patient controls (NC; n = 42). GAD and ODD was chosen as diagnoses in the patient groups as they are the most common internalizing and externalizing disorders 14, 15 , in addition they can be seen as opposites with respect to symptoms and problems. It was therefore expected that the response profiles would differ according to the salient features of each diagnosis. A measure of biopsychosocial status should reliably and validly be able to differentiate between these categories.
We predicted that the GAD group would have high scores on the anxiety scale, with moderately elevated scores on somatic concern, withdrawal and depression compared to the ODD and NC groups. The GAD group should also have low scores on the hyperactivity, and delinquency scales compared to the ODD group. In contrast, we predicted that the ODD group would have high scores on delinquency, and hyperactivity scales and show moderately elevated scores on the family relations and social skills scales compared to the GAD and NC groups. High scores on the hyperactivity scale were expected since the overlap and developmental continuity between ADHD and ODD is well established 16 , in sharing problems such as fidgetiness, over activity, difficulty conforming to rules and standards, and keeping to routines. We expected both the GAD and the ODD groups to have high scores on the adjustment scale compared to the NC group. To determine whether the three groups can be differentiated on the basis of PIC-R factors, a discriminant analysis was performed.
Method

Design & procedure
The study was approved by the Data Inspectorate, the committee for medical research ethics and conducted according to the ethical principles of APA (APA, 2002). The research design was a cross-sectional comparative study of three groups of children aged between 9-13 years. Data were collected using self-report measures and clinical interviews. Following referral from the Child and Family Guidance Clinic, each child and his/her parents were asked to attend an assessment of the child's behavior and to establish a diagnosis.
A multi-method and multi-informant strategy was used that included ratings and information from parents, children, teachers, and clinicians. Parents were also asked to complete a self-report battery while the child was assessed in a clinical interview. The research team interviewed teachers and conducted the screening of the non-patient controls at the various schools. Further details on assessment procedures are provided in two previously published papers 17, 18 .
Participants
Seventy-five children recruited from five child and family guidance clinics were assessed at an outpatient clinic for the treatment of conduct or anxiety disorders. Inclusion criteria were developed to secure homogeneity of the diagnostic groups. First, each child had to be between 9 and 13 years of age and second, the ODD or GAD diagnosis had to be the child's primary problem of referral. Exclusion criteria were the presence of any other primary psychiatric disorder including reading and writing disabilities, mental or cognitive disabilities and ADHD.
Of the 75 recruited children, 32 were excluded because they either did not meet the criteria for GAD or ODD diagnosis (n = 21) or their parents refused to participate (n = 11). The remaining forty-three were included in the study (GAD n = 21, ODD n = 22). The nonpatient control group consisted of students from an age-and gender-matched classroom control with no symptoms of either behaviour disorders or anxiety problems. Of the 50 families asked to participate in the NC group, 42 gave their consent.
The total number of participants was 85. Of these, 59% were boys and 41% were girls. The overall mean age was 10.2 (SD = 1.3); for the GAD group the mean age was 9.9 years, for the ODD group 10.1 and for the non-patient controls 10.3. Most of the participants were Caucasian (85%). 25% were in a low income condition, 34% were medium and 23% were high. There were no significant differences between the groups with regards to age, race, marital status or income. There was, however, a non-significant ten- Table 1 Demographic factors for the children in the three groups dency in the ODD group (p<.10) to be in the low income condition. There were more boys in the ODD group (83%) compared with the GAD group (48%) (U = 147, N 1 = 21, N 2 = 22, p = 0.02, two tailed). All participants answered the PIC-R, however 7 had to be discarded as invalid due to missing responses.
Assessment
The children and their parents, mostly mothers, were interviewed separately. The children were interviewed and assessed according to the DSM-IV criteria for axis I diagnosis 15 , using a semi-structured interview, where the DSM-IV criteria for childhood GAD and ODD were used. In addition, they were asked questions about difficulties related to friends, school, family disruption and general adjustment. Diagnostic assessments were conducted in three different settings. First, the child counsellor at the Child and Family Guidance Clinic screened and refe rred the children for treatment. Secondly, the principal investigator assessed the children according to DSM-IV disorders. Finally, to evaluate the reliability of ODD or GAD diag noses, 15 GAD interviews and 15 ODD inter views were audio-or videotaped and independently rated by an external clinical psychologist. Kappa for the ODD and GAD diagnoses were 0.93 and 0.84, respectively.
Instruments
The revised version of PIC-R 9,10 was used. The inventory is completed by either the child's mother or father. The PIC-R contains 420 items answered in a true/false format. Interpretation and clinical use of the PIC-R are based on empirically replicated correlates between specific scale elevations and independent measures of the child status. Scores were obtained for 13 profile scales; 1 general screening scale - 
Statistical analysis
Chi square tests and Mann-Whitney tests were used to compare the groups on demographic variables. A one way ANOVA analysis with the Bonferroni post-hoc test was used to compare NC, GAD and ODD groups on PIC-R scales. Multigroup discriminant analysis (MDA) was then performed to test whether the groups could be separated on the basis of data driven factors. MDA combines independent variables that classify groups and is appropriate to use when assessing which factors are the best indicators of separation between groups. MDA is based on factor analytic methods that identify sets of variables that are powerful in discriminating between groups of subjects on a data-driven basis. The MDA is typically a one-way analysis and no problems are posed by unequal sample sizes in groups. The number of participants in the GAD and ODD clinical groups exceeded the number of predictor variables 2-fold, indicating sufficient sample size for MDA analysis 20 . Statistical analysis was performed using SPSS 18.
Results
Characteristics of the sample and demographic results are shown in Table 1 . The PIC-R profiles for each group are shown in figure  1 and table 2. The ODD group showed high scores on the adjustment, and delinquency scales, with moderately elevated scores on the family relations, hyperactivity, psychosis, achievement and depression scales. There were no low scores in the ODD profile. The GAD group scored high on anxiety and was moderately elevated on the adjustment, somatic concern and depression scales. The GAD group had low scores on the hyperactivity scale. For the NC group, all clinical scales were within the normal range.
ANOVA (with the Bonferroni post hoc test) indicated significant between group differences in PIC-R response profiles (see Table 2 ). There were significant differences between the GAD group and the ODD group on seven PIC-R scales. On all scales except for anxiety, ODD had a higher mean score, indicating greater problem interference. There were significant differences between the GAD group and the non-patient controls on eight clinical scales, and the adjustment scale all of which show greater problems for the GAD group. Between the ODD group and the non patient controls all clinical scales were significantly different except the intellectual screening scale, somatic concern scale and the withdrawal scale. All of these indicate greater problems for the ODD group.
Results of the discriminant analysis are shown in table 3. The MDA was performed using the diagnostic groups to define membership and the PIC-R scales as discriminating variables.
Two discriminant functions were identified with a combined Wilks' lambda = 0.071, χ 2 (26) = 179,86, p< 0.001. After removal of the first function, there was still a significant association between predictors and groups (Wilks' lambda = 0.469 χ 2 (12) = 51,5, p< 0.001), indicating that both functions were informative in discriminating between the groups. Table 3 shows that adjustment; hyperactivity and delinquency had the highest loadings on function 1. This function contrasts socialised, healthy behaviours with impulsive, hyperactive, unsocialised behaviour. Anxiety, depression and somatic concern had the highest loadings on function 2, which contrasts an introverted, emotional, unstable style with and an active, emotional stable style. These discriminant functions correctly classified 92.2% of the cases in the three groups. They correctly predicted 89.5% of the ODD group, whilst they placed 10.5% in the GAD group. For the GAD group they co rrectly predicted 85% of the cases, placing 15% in the NC group. For the NC group they predicted 97.4%, correctly placing 2.6% in the GAD group. Group centroids were plotted as a discriminant perceptual map (see figure 2) to provide a visual representation of group differences with respect to the two discriminant functions. Note: *1 = significant between ODD and GAD group. 2 = Significant between ODD-and NC. 3 = Significant between GAD and NC.
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Discussion
The results of this study suggest that scales of the PIC-R are capable of differentiating salient behavioural features in carefully diagnosed samples of children having either a GAD or an ODD diagnosis. Between the two groups, PIC-R represented ODD children as being more delinquent, active and chaotic in their behaviour, showing poor social skills. They also had more family problems than the GAD children and the NC children. The only clinical scale on which the GAD group showed significantly greater problems than the ODD group was the anxiety scale. Compared to the NC group, the GAD children showed signifi- cantly greater problems on all the scales representing internalizing behaviours. Both diagnostic groups had elevations on the adjustment scale compared to the NC group.
Furthermore, results from the discriminant analysis showed that the groups can be differentiated successfully on the basis of a twofactor solution. The first factor contrasts socialised, healthy behaviour with hyperactive, unsocialised behaviour. The second factor contrasts an emotional, unstable, neurotic style with an active, emotional stable style. "Active" in this instance is seen as positively or socialised active rather than unsocialised active or hyperactive. The two discriminant functions were highly successful and sensitive in predicting group membership. Overall, the analysis predicted between 97.4% and 85% of the cases correctly depending on group membership.
For the ODD group, these findings are consistent with other research findings. Greene et al. 16 found that children with ODD have social and familial adjustment problems. They show poor social skills and have great difficulty interacting with other children compared to a normal control group and a psychiatric comparison group. Nordahl, Ingul, Nordvik & Wells 17 showed that ODD and GAD in children are differently related to their mothers' psychopathology and that ODD in children are related to mothers' expression of negative emotions and detached personality styles, indicating greater family conflict and hostility. On the PIC-R, the ODD children show a pattern of emotional instability, interaction problems and a chaotic, hyperactive norm-breaking behaviour compared to the NC group. Compared with the DSM IV criteria 19 , the PIC-R profiles in this study seem to fit well. DSM IV Criteria A for ODD states that the child must show a pattern of negativistic, hostile and defiant behaviour, which fits well with elevated scores on the delinquency, psychosis, and hyperactivity scales. Elevated scores on the adjustment and social skills scales fit well with the impairment criteria (B) in DSM IV. Criteria C, which implies that the behaviours do not occur exclusively during the course of psychotic or mood disorder, is not possible to evaluate accurately using the PIC-R. However, the depression scale was elevated for the ODD group compared to the NC group, indicating symptoms of depression. Only 26.3% had scores higher than the actuarial guidelines, indicating that this is not a result of major depression.
The differences between the GAD group and the NC group also seem to be theoretically meaningful and consistent with other research findings 21 . The PIC-R profile of GAD children are, compared to normal controls, emotionally unstable, worried, somatically con cerned, withdrawn, preoccupied with anxiety and show greater problems adjusting and handling their developmental age-appropriate tasks. Consistent with this, Warren and Sroufe 22 found that anxiety compromises development. Compared to DSM IV Criteria for GAD, the PIC-R profiles fit well. The elevated scores on anxiety, somatic concerns, depression and psychosis scales in the PIC-R profiles fit well with the A-D criteria of DSM IV. Criteria E is the impairment criteria required for a GAD diagnosis; this fits well with the elevated scores on the adjustment scale of the PIC-R. The PIC-R does not take into account the length of time that both disorders must have been present (6 months) PIC-R PROFILES FOR GAD AND ODD CHILDREN 13 to set the diagnosis. All in all, it seems reasonable to say that the PIC-R shows good convergent and discriminant validity for the GAD and ODD diagnoses.
GAD and ODD can be seen as opposites with respect to symptoms and problems. The PIC-R factors in the discriminant analysis seem to pinpoint these differences. Although there were very few false positives in the analysis, the pattern of these is interesting and shows that the functions have limitations. They may point to a dimensional nature of psychopathology, or may indicate a continuum in the development of childhood psychopathology 23 . The findings on the discri minant analysis support the results of the ANOVA: the PIC-R is able to differentiate between the GAD and ODD children, and it gives salient information consistent with research findings and diagnostic requirements about the different diagnoses.
There are methodological limitations to this study. Our data were predominantly collected from the children and their mothers. A better representation of fathers as respondents could give a broader description of the children. For ODD and other externalising disorders, however, a significant overlap between information gathered from mothers and other reports has been shown 24 , while for GAD and other anxiety disorders only moderate agreement between parental reports of their children's anxiety has been shown 25 . The PIC-R has in itself some weaknesses worth considering. First of all it has a lot of items that has to be answered, and similar instruments as for instance the CBCL 26 could be considered as a good alternative. However, Pearson and Lachar 27 have shown that the PIC-R has a greater ability to accurately identify children with adequate versus inadequate behaviour than the CBCL(82-86% vs 73%). Secondly, two of the subscales of the instruments (Intellectual screening and achievement) has internal consistency at the lower end of what is acceptable, indicating that these subscales has to be interpreted with caution. The present sample size is also relatively small. Although the statistical power is adequate to perform MDA analysis, it runs the risk of creating an overfitting effect, which could have implications for generalisation 20 .
Conclusions
Keeping these limitations in mind, it seems that the PIC-R has good discriminant and convergent validity for the various groups of ODD, GAD and NC. It captures the salient features of the disorders and could aid clinicians in setting accurate diagnoses. The MDA analysis gives further information on important aspects of the PIC-R profiles that should be carefully analysed when assessing children and adolescents. Therefore, still bearing the limitations in mind, it seems that the PIC-R can be recommended as a useful, reliable and valid tool of psychopathology in paediatric and neuropsychological settings. PIC-R is tied to DSM categories in children, thereby potentially increasing the number of patients being identified with mental health problems alongside their paediatric problems if used in non specialised settings.
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